Abstract We describe the isolation and characterisation of microsatellite loci for Pagrus auratus and cross amplification in another sparid, Acanthopagrus butcheri. Of 35 loci tested, 12 appear to be appropriate for population genetic studies of P. auratus, which are essential to inform management responses to evidence of overexploitation of this species. Three were ideal for A. butcheri and, when combined with published loci, can be used to assess the genetic implications of restocking depleted populations of this species.
Pagrus auratus (Australasian Snapper) is a demersal fish species from coastal waters around Australia, New Zealand and near-by islands (Fairclough et al. 2013) and is closely related to Pagrus major from the northern hemisphere. Pagrus auratus supports significant recreational and commercial fisheries, many of which are showing signs of overexploitation (Fairclough et al. 2013) . In 2010, it was listed by the IUCN as 'data deficient'. A better understanding of genetic connectivity in P. auratus is needed to facilitate the development of sustainable management practices. Previous accounts of this topic are geographically limited and many questions remain unanswered.
Few microsatellite markers have been published for P. auratus and these are dinucleotides (Adcock et al. 2000) , which are generally less reliable than tetranucleotides, particularly when using non-invasive tissue samples (Taberlet et al. 1999 ). Here we report the isolation and characterisation of tetranucleotide and dinculeotide markers for P. auratus. We also report on the cross amplification of these markers in Acanthopagrus butcheri (Black Bream). This sparid was restocked in an estuary in southwestern Australia in which it had become depleted (see Potter et al. 2008) , but the number of published microsatellite markers for A. butcheri was too small to allow a statistically significant assessment of the genetic implications of restocking.
Unless otherwise stated, methods were as described in Gardner et al. (2011) . Four partial genomic libraries, enriched for TAGA, CAGA, CA and ATG motifs, were constructed. Thirty-six recombinant clones from each library were randomly selected for sequencing, of which 32, 32, 33 and 28 contained microsatellites, respectively. Primer pairs were designed for 35 loci. The PCR mixtures were as per Gardner et al. (2011) except for different concentrations of Taq polymerase (0.25 U), dNTPs (0.1 mM), and primers (0.02 lM for the forward and M13A or M13B primers and 0.04 lM for the reverse).
Alleles at seventeen of the loci amplified consistently and could be unambiguously scored from four P. auratus from Cockburn Sound, Western Australia (32°10 0 S, 115°44 0 E). These 17 loci were tested on 26 additional individuals from Cockburn Sound. Sixteen loci were polymorphic and the patterns of variation at 12 conformed to Hardy-Weinberg equilibrium expectations. The total number of alleles at these 12 loci ranged from 3 to 18 and estimates of expected heterozygosity ranged from 0.25 to 0.92 (Table 1) . The genotypes at all but one pair of loci (PauC6 and PauA124, P = 0.00) were independent of each other after sequential Bonferroni corrections (Table 1) , as assessed using exact tests in Genepop v4.0.
When 28 loci from P. auratus were tested on four A. butcheri from the Blackwood River Estuary (34°16 0 S, 115°10 0 E), four loci (PauD104, PauD109, PauD118 and PauD10) were polymorphic, amplified consistently and had alleles that could be unambiguously scored. The PCR conditions for PauD109 were the same as for P. auratus, while a single step PCR comprising of an initial denaturation at 94°C for 5 min, followed by 50 cycles each consisting of 94°C for 30 s, 60°C for 60 s (decreased by 0.5°C per cycle) and 72°C for 30 s and then followed by a final extension at 72°C for 20 min were used for the other three loci. Also, for PauD118, concentrations of the forward (with a M13 tail), M13 and reverse primers were increased to 0.20, 0.20, and 0.40 lM, respectively.
The four polymorphic loci were tested on 20 additional A. butcheri from the estuary. Patterns of variation at PauD111 ( Respectively, indicate either a M13A or M13B tail was attached to the 5 0 end of the forward primer; number of individuals successfully genotyped (n); number of alleles (A); average observed (H O ) and expected heterozygosity (H E ). All 17 loci were tested on a sample of 30 individuals from Cockburn Sound, Western Australia. HW is the probability that the genotype frequencies within the sample conformed to those expected under Hardy-Weinberg equilibrium conditions PauD104, PauD109 and PauD118 conformed to HardyWeinberg equilibrium expectations following sequential Bonferroni corrections. The number of alleles at these three loci ranged from 8 to 13, while expected heterozygosity ranged from 0.82 to 1.00 (Table 2) . Some of the loci developed for P. auratus therefore have application on a relatively broad taxonomic range. The two loci (PauD104 and PauD118) that reliably amplified in both species did not show any evidence of a reduction in polymorphism in A. butcheri (see Tables 1, 2 ).
